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I The cellular response to stress may vary and depend upon the following 
variables: 

• The type of cell and tissue involved. 

• Extent and type of cell injury. 

Cellular response to injury includes : (Fig. 2.1) 

• Cellular adaptations: As cells encounter physiologic stresses or 
pathologic stimuli, they can undergo adaptation, achieving a new steady 
state and preserving viability and function. The principal adaptive 
responses are hypertrophy, hyperplasia, atrophy and metaplasia. If the 
adaptive capability is exceeded or if the extemal stress is inherently 
harmful, cell injury develops. 

• Reversible cell injury: When the stress is mild to moderate, the injured 
cell may recover. 

V Irreversible cell injury: When the injury is severe or persistent, cell death 
may occur. 

• Intracellular accumulations. 



<J^j JÜL* f&£y PW-^3-J) LJlp ^Jlp ti) vJJ> ^ 



— > 



'•Cell 




o 





Celt >a)Wh 



»^5 ' 




oSiS 



»^3 i 1 *=• 



CD 



ÑtuT) S o r , . ^^^^ - cw^i cp^J>) ^ ^ 



■=-? x i><iA <j* , »1,1 



Q3E0— > £033 



, "^J Mjcud.cl ,^tr c . u, . I 

hyPerfro pki jl „ • ■ 



-iJU 



, 0) Vter^u ^wg ^seU ^ Pe ^ ;, p r „ ( ^ / 



• . ; — >r\ wunn^v 



/ -fbl 



Fig.2.3: Left ventricular 
hypertrophy (T.S. heart) 
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Causes: 

A- Phvsioloeic atroyhy: 

1- Atrophy of lymphoid tissue,-appendix and thymus. . 

2- Atrophy of gonads after menopause. 

3- Atrophy of brain and heart with aging (senile atrophy). 
B- Patknloeic atrophy : 
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1. Disuse atrophy: Wasting of muscles of limb immobilized in cast. 

2. Neuropathic atrophy: Interruption of nerve supply leads to wasting of 
muscles e.g. traumatic nerve injury and motor neurone disease. 

3. Endocrine atrophy: Loss of trophic hormones e.g. hypopituitrism may 
lead to atrophy of thyroid, adrenal and gonads. 

4. Pressure atrophy: large aortic aneurysm may produce atrophy of the 
vertebral bodies but the intervertebral discs are spared. 

5. Atrophy due to lack of nutrients: severe protein-calorie malnutrition 
(marasmus) results in marked muscle atrophy. 
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/- Squamous metaplasia: 

W 

1 . From pseudostratified columnar ciliated epithelium; 

■ In bronchi in chronic bronchitis, chronic smokers and 
bronchiectasis 

■ In nasal polypi and rhinoscleroma. 

2. From simple columnar epithelium as in; (Fig.2.6). 

■ Endocervix in chronic cervicitis. 

■ Gall bladder in chronic cholecystitis with cholelithiasis. 
y.3. From transitional epithelium as in urinary bladder and renal pelvis 

in stones and chronic infection as schistosomiasis. {y^yyf/^i^jy) 
N.B: Although metaplastic change usually results in replacement by stronger 
epithelium, this epithelium may.be less well-specialized e.g. squamous 
metaplasia of respiratory-type epithelium which results in deprivation of 
protective mucus secretion and ciliary clearance and hence more prone 
to infection. 



2- Columnar metaplasia: 

- Columnar metaplasia in Barretrs esophagus, chauge of normal 
q_ epith lium of , he disw pm rf ^ esophagus ^ 

epithelmm in chronic reflux esophagitis (Fig.2.7). 



B " Mesenchvmal metap lasia- 

1- Osseous metaplasia: 

a- In sites of dystrophic calcification. 

b- In muscles in cases of myositis ossificans. 

c- Infibrous stromaof tumors. / 

2- Cartilaginous metaplasia: ' 

In long-standing fibrosis as capsule of spleen in chronic venous 
congestion. 

3- Myeloid metaplasia: 

Extramedullary hemopoiesis in liver and spleen in case of hemolytic 
anemias. 
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Figure l-l Stages m the cellular response to stress and injunous stlmull. Hp» léüiBiDi^ jftjHy <<éc — ^ffg^ a o— fn—cerfi mii— p^ait f»yaeM(B«MdiDf fo^Miitdhtff t 
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Physiologic hypertrophy of the uterus during pregnancy. A, Gross appearance of a normal 
uterus (right) and a gravid uterus (left). B, Small spindle-shaped uterine smooth muscle 
cells from a normal uterus (left) compared with large plump cells in gravid uterus (right). 



